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Columbus,  Ohio,  October  30,  1900. 

Hon.  L.  B.  Kauffman,  President  of  the  Sewer  Commission  and 
Director  of  Public  Improvements: 

Dear  Sir:  I  herewith  hand  you  an  abstract  of  sundry  reports 
heretofore  made  on  the  sewerage,  drainage  and  sewage  disposal 
of  the  city  of  Columbus,  and  the  conclusions  reached  from  our 

most  recent  studies  with  recommendations  for  installation. 

• 

First  presenting  a  table  listing  the  work  recommended,  with 
an  estimate  of  cost : 

TABLE  NO.  1. 

SHOWING  WORK  RECOMMENDED  FOR  IMMEDIATE  CON¬ 
STRUCTION  WITH  ESTIMATE  OF  COST. 

Sewage  Disposal  Plant,  Septic  System,  Force  Main .  $355,907  00 

Main  Pumping  Station  and  Accessories  .  82,127  00 

Kelton  Avenue  Pumping  Station  .  18,359  00 

Main  St.  and  N.  W.  R.  R.  Pumping  Station .  4,868  00 

Force  Mains  from  Kelton  Ave.  and  Main  St.  Station .  15,019  00 

West  Side  Outlets  and  Interceptors. . . 12,512  00 

Second  Avenue  Relief  Sewers  and  Branches .  69,704  00 

Russell  Street  Relief  Sewer  and  Branches  .  30,400  00 

Factory  Street  Drain . 4,279  00 

Central  Relief  Sewer  .  168,421  00 

Fifth  Street  Branch  .  40,434  00 

Long  Street  Extension  .  4,285  00 

Washington  Avenue  Relief  .  14,230  00 

Walnut  Street  Relief  and  Branch .  23,365  00 

Beck  Street  Relief  and  Branches. .  27,428  00 

Oak  Street  Extension  .  1,392  00 

West  Broad  Street  Storm  Water  System .  23,070  00 

Glenwood  Avenue  Extension  .  2,155  00 

Hartford  Avenue  Drain .  1,821  00 

Stimmel  Road  Drain  .  47,432  00 

Sanitary  Sewer  Mains,  Kian  Run  District .  73,530  00 

Sanitary  Sewer  Mains,  West  of  Scioto  River .  197,848  00 

Repairs  to  Peters’  Run  Sewer  and  Branch .  16,033  00 

Repairs  to  Spring  Street  Sewer. . 10,000  00 

Repairs  to  North-West  Trunk  Sewer .  401  00 

Repairs  to  Indianola  Sewer .  2,281  00 

Repairs  to  Joe  Alley  Sewer .  839  00 

Repairs  to  North  Columbus  Sewer .  1,165  00 

Extension  of  the  Intercepting  Sewer .  3,306  00 

1,000  New  Manholes  .  50,000  00 

500  New  Catch  Basins  and  Lead-offs .  25,000  00 

20  Automatic  Gates  and  Manholes  on  Intercepting  Sewer.  . .  .  6,000  00 


Total  for  Work  Recommended 


$1,364,346  00 
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SEWAGE  DISPOSAL. 

The  sewage  disposal  for  Columbus  is  a  difficult  problem,  in¬ 
volving  a  large  expenditure  of  money.  It  has  required  much 
thoughtful  study  and  the  preparation  of  sundry  plans  and  esti¬ 
mates  of  cost  of  installation. 

The  method  of  double  coke  filtration  recommended  by  Mr. 
Alvord,  was  first  studied.  Since  the  date  of  his  report,  however, 
several  facts  have  been  established  by  experience  which  were  not 
then  apparent. 

The  experiments  of  the  Massachusetts  State  Board  of  Health, 
as  well  as  works  on  a  large  scale  in  England  have  demonstrated 
that  the  early  expectations  concerning  the  permanence  of  coke 
beds  have  not  been  realized,  that  after  working  a  few  years  at  the 
high  rates  which  formed  their  chief  merit,  they  gradually  become 
clogged  and  require  a  renewal  of  their  filtering  material  or  some 
inexpensive  and  effective  method  of  cleaning  the  same  not  yet 
discovered. 

On  this  account  a  preliminary  treatment  of  the  sewage  either 
chemical  or  by  septic  tank,  is  now  universally  conceded  as  es¬ 
sential  to  the  success  of  contact  beds. 

Plans  for  such  a  purification  to  be  located  on  the  English 
farm  were  made  for  Columbus  on  the  basis  of  a  flow  of  20,000,- 
000  gallons  of  sewage  per  day  with  12  hours  of  septic  treatment, 
followed  by  nitrification  in  54  acres  of  double  coke  contact  beds, 

five  feet  deep,  working  at  the  rate  of  600,000  gallons  and  1,200,- 
000  gallons  per  acre  per  day  for  the  primary  and  secondary  beds 
respectively. 

Such  an  installation,  mainly  owing  to  the  present  price  of 
coke,  it  was  found  would  cost  $1,053,000.00.  Whether  or  not 
clogging  at  longer  intervals  will  occur  by  this  method  has  not 
yet  been  demonstrated,  but  conservatives  fear  such  a  result. 

This  uncertainty,  together  with  the  great  cost,  seemed  to  set 
aside  the  method  as  a  possibility  for  Columbus. 

Some  investigation  was  then  made  to  substitute  for  the  coke 
on  the  same  area  the  old  and  well-tried  method  of  intermittent 
sand  filtration,  but  with  the  depth  of  sand  usually  employed  and 
the  increased  area  required  by  this  method,  the  cost  still  appeared 
so  high  as  to  stimulate  the  search  for  a  satisfactory  substitute. 

,  Project  No.  3  of  Mr.  Alvord’s  report,  was  next  considered 
and  a  plan  worked  out  by  changing  the  preliminary  process  sug¬ 
gested  from  a  chemical  to  a  septic  treatment  followed  by  inter- 
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mittent  filtration  on  72  acres  of  land,  located  on  the  Miller  and 
Schwenker  farms.  On  the  basis  of  20,000,000  gallons  per  day 

this  would  require  a  purification  on  the  beds  of  277,000  gallons  per 
acre  per  day,  preceded  by  a  12-hour  septic  treatment.  An  esti¬ 
mate  of  cost  of  this  plan  is  shown  in  Table  No.  2,  page  22  of  the 
appendix. 

In  order,  however,  that  no  mistake  be  made  in  so  important 
a  matter,  a  re-examination  of  the  material  underlying  these  farms 
was  begun  by  means  of  test  pits  from  seven  to  eleven  feet  in 
depth.  The  information  thus  developed  led  to  a  distrust  of  its 
suitability  for  the  filtration  at  the  high  rates  necessary,  and  the 
setting  aside  also  of  this  project. 

The  difficulties  surrounding  the  various  schemes  for  sewage 
disposal,  which  have  been  studied,  lead  me  to  recommend  a  par¬ 
tial  process  and  the  use  of  the  septic  tank  system,  by  installing 
twenty  concrete  tanks  of  500,000  gallons  each,  by  which  a  purifi¬ 
cation  of  about  50  per  cent,  is  expected,  as  measured  by  reduc¬ 
tion  in  albuminoid  ammonia  or  oxygen  consumed. 

The  reasons  for  this  recommendation  are  as  follows :  The 
process,  while  it  is  one  of  the  oldest,  has  lately  been  receiving 
a  large  share  of  attention,  on  account  of  the  new  discovery  that 
the  purification  effected  is  really  due  to  the  presence  and  action  in 
the  sewage  of  microscopic  organisms,  liquefying  and  breaking  up 
the  organic  matter  in  the  same. 

Much  experimental  work  with  this  process  has  been  done 
since  it  received  its  first  extensive  application  at  Exeter,  England, 
in  1896.  A  number  of  successful  installations  have  been  made 
and  valuable  results  obtained  on  a  large  working  scale  at  many 
points  by  use  of  old  chemical  or  storage  tanks  for  the  new  septic 
process. 

The  best  rate  of  flow  has  not  yet  been  determined  for  all 
times  and  conditions,  but  may  at  present  be  placed  between  the 
limits  of  2  and  24  hours.  After  one  year  of  experimental  work 
with  the  septic  tank,  the  1898  report  of  the  Massachusetts  State 
Board  of  Health  speaks  on  this  question  at  pages  438,  445  and  446 
as  follows : 

“The  sewage  remains  in  the  tank  from  twenty-four  to  thirty-six  hours, 
and  the  tank  is  always  kept  full,  sewage  being  run  into  the  tank  when  any 
is  withdrawn,  and  at  the  same  rate. 

“Our  studies  have  also  indicated  that  it  is  probable  that  a  much 
smaller  septic  tank  can  be  used  in  proportion  to  the  volume  of  sewage 
flowing,  especially  where  this  volume  is  large,  than  has  been  proposed 
abroad,  for  this  reason: 
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“The  sewage  of  ordinary  age — that  is,  one  which  has  traveled  for  any 
considerable  distance  in  the  sewers — will,  when  it  reaches  its  point  of 
disposal,  be  practically  free  from  dissolved  oxygen,  all  having  been  ex¬ 
hausted  before  reaching  this  point.  If  such  a  sewage  is  run  into  a  properly 
built  septic  tank,  no  air  will  he  carried  in  with  it,  and  the  length  of  time 
which  it  remains  within  the  tank  needs  to  be  onlv  long  enough  to  allow 
a  precipitation  of  the  organic  matters  in  suspension,  and  the  accumulation 
of  the  fats  upon  the  surface  of  the  sewage. 

“These  matters  can  remain  in  the  tank  for  an  indefinite  period — being 
added  to,  of  course,  each  day  by  the  sewage  flowing  through — and,  by 
action  of  the  bacteria  of  decomposition  and  putrefaction  a  large  percentage 
of  the  sludge  will  be  slowly  changed  to  the  soluble  form,  and  pass  away 
to  a  large  extent,  perhaps  in  the  effluent  of  the  tank. 

“It  seems  to  be  doubtful  if  it  is  necessary  to  have  this  tank  air-tight; 
it  is  also  doubtful  if  it  is  necessary  to  exclude  light,  experiments  made  at 
Lawrence  seeming  to  show  that  the  action  goes  on  as  well  in  the  presence 
of  air  over  the  surface  of  the  sewage  and  with  light,  as  it  does  without  air 
and  without  light. 

“Of  course,  with  an  air-tight  tank  the  gases  can  be  prevented  from 
escaping  into  the  air,  until  just  before  running  into  the  sewage  filters,  and 
at  tnat  time,  they  can  be  taken  care  of,  and  thus  prevented,  perhaps,  from 
making  the  tank  and  its  surroundings  a  nuisance.” 

Concerning  the  extent  of  the  purification  effected  in  this  case, 
an  analysis  as  it  enters  and  leaves  the  septic  tank  is  shown  as 
below  stated  in  parts  per  100,000,  pages  438  to  439  of  the  same : 

SEWAGE  OF  SEPTIC  TANK. 

Item.  Entering.  Leaving. 

Free  ammonia  .  4.44  4.86 

Albuminoid  ammonia .  .79  .41 

Oxygen  consumed  .  4.00  2.29 

Chlorine  .  9.21  10.01 

Which  is  a  purification  of  48.1  per  cent,  measured  by  reduction  of 
albuminoid  ammonia,  or  42^  per  cent,  measured  by  oxygen  con¬ 
sumed. 

At  Exeter  the  ordinary  daily  sewage  discharged  is  about 
equal  in  volume  to  the  capacity  of  the  tank,  but  the  storm  flow, 
which  is  limited  by  the  size  of  the  main  leading  to  the  tank,  is 
about  four  times  as  great  as  the  dry  weather  flow ;  hence  the  time 
required  for  the  passage  of  sewage  through  the  tanks  is  from  six 
to  twenty-four  hours,  a  statement  and  practice  which  clearly 
shows  that  the  strength  of  sewage  is  deemed  important  as  affect¬ 
ing  the  size  of  tank  installation  required. 

At  Manchester,  England,  the  experts  recommended  the  con¬ 
version  into  septic  tanks  of  the  old  chemical  tanks,  formerly  in- 
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stalled,  raising  the  walls  to  increase  the  capacity  from  twelve  mil¬ 
lion  gallons  to  fifteen  million  gallons  for  the  twelve-hour  treat¬ 
ment  of  a  normal  flow  of  thirty  million  gallons  of  sewage  for  a 
population  of  600,000  persons  (present  flow  twenty-four  million 
gallons  per  day),  the  ratio  of  volume  of  sewage  to  population, 
above  noted,  indicates  a  much  stronger  sewage  than  is  found  in 
America. 

In  times  of  storms  they  expected  to  increase  the  flow  treated 
to  ninety  million  gallons  per  day,  which  would  materially  shorten 
the  period  of  septic  treatment,  although  for  excess  storm  water 
four  roughing  tanks  of  a  combined  capacity  of  four  million  gal¬ 
lons  were  provided  for  use  in  such  emergencies.  As  the  chief 
purification  was  here  expected  in  the  contact  beds  which  followed 
the  septic  treatment,  high  efficiency  in  the  latter  was  of  not  so 
much  importance. 

At  Leeds,  England  (population  420,000)  experimental  work 
on  a  large  scale  has  been  in  progress  for  more  than  two  years,  and 
in  the  report  of  July,  1900,  page  84,  a  table  is  given,  showing  puri¬ 
fication  effected  by  12,  24  and  48  hours'  septic  treatment,  indicat¬ 
ing  that  twenty-four  hours  is  the  more  suitable  period  with  a 
very  strong  domestic  and  trade  sewage  found  there. 

For  your  convenience  the  table  is  copied  below,  as  also  a 
statement  of  the  advantages  found  there  in  the  use  of  the  septic 
tanks : 

“AVERAGE  OF  ANALYSES  REFERRING  TO  THE  EFFECT  OF 
DIFFERENT  RATES  OF  FLOW  THROUGH 
OPEN  SEPTIC  TANKS. 


Grains 

per  Gallon. 

12 

Hours’  24 

Hours’ 

48  Hours’ 

Flow. 

Flow. 

Flow. 

Total  solids  in  effluent . 

88.0 

78.2 

78.6 

Solids  in  suspension  in  effluent . 

19.6 

11.5 

10.9 

Free  ammonia  . 

1.41 

1.5 

1.55 

Albuminoid  ammonia  . 

0.502 

0.348 

0.377 

Oxygen  absorbed,  4  hours,  80  degrees  F. 

5.710 

4.370 

4.270 

“Briefly,  the  advantages  found  in  the  use  of  septic  tanks  were: 

“First.  The  production  of  a  practically  uniform  effluent  from  sewage 
of  such  varying  composition  as  that  of  Leeds. 

“Second.  The  digestion  of  part  of  the  solids  in  susnension,  which  at 

Leeds  amounted  to  about  40  per  cent,  of  those  originally  in  the  sewage. 

“Third.  The  anaerobic  putrefaction  which  takes  place  in  the  septic 
tank  facilitates  subsequent  filtration,  rendering  the  filtrate  less  liable  to 
secondary  putrefaction.” 
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At  Champaign,  Ill.,  a  septic  tank  for  the  purification  of  300,- 
000  gallons  per  day  has  been  in  operation  since  1897.  The  plant 
was  designed  by  A.  N.  Talbot,  Professor  of  Municipal  and  Sani¬ 
tary  Engineering,  University  of  Illinois,  and  grew  out  of  his  de¬ 
sign  of  a  similar  plant  for  the  city  of  Urbana,  Ill.,  in  1894. 

An  article  by  the  designer,  published  in  the  Engineering 
News,  August  17,  1899,  gives  many  statements  of  interest,  con¬ 
cerning  the  operations  of  this  plant,  from  which  the  facts  below 
noted  are  obtained. 

Champaign  has  a  population  of  about  10,000  people,  with  24 
miles  of  sanitary  sewers.  The  sewer  connections  made  up  to  Au¬ 
gust,  1899,  served  a  population  of  3,500  with  a  daily  average  flow 
of  300,000  gallons,  increased  at  times  by  ground  water  to  several 
times  this  amount. 

The  effluent  is  in  Salt  Fork  creek,  a  small  prairie  stream,  witn 

a  dry  weather  flow  of  two  to  six  cubic  feet  per  second,  and  which 
in  extremely  dry  seasons  runs  entirely  dry  for  two  months.  Yet 

throughout  much  of  the  year  has  a  flow  of  ten  to  twenty  cubic 
feet  per  second. 

ANALYSES. 

Three  separate  analyses  of  raw  sewage  and  septic  effluent  are 
recorded  and  shown  as  below  tabulated. 


SAMPLE  OF  NOV  22, 

1898- 

-PARTS 

PER  100,000. 

Raw 

Septic 

P.C.  of  Puri 

Sewage. 

Effluent. 

fication. 

Albuminoid  ammonia  . 

.  .368 

.064 

82.6 

Oxygen  consumed  . 

.  4.150 

.930 

77.6 

Chlorine  . 

.  5.000 

5.000 

.... 

SAMPLE  OF  FEB.  6, 

1899- 

-PARTS 

PER  100,000. 

Raw 

Septic 

P.C.  of  Puri 

Sewage. 

Effluent. 

fication. 

Albuminoid  ammonia  . 

.  .592 

.054 

90.9 

Oxygen  consumed  . 

.  4.900 

.860 

82.4 

Chlorine  . 

.  4.900 

4.900 

.... 

SAMPLE  OF  MAY  3, 

1899- 

-PARTS 

PER  100,000. 

Raw 

Septic 

P.C.  of  Puri 

Sewage. 

Effluent. 

fication. 

Albuminoid  ammonia  . 

.  .336 

.036 

89.2 

Oxygen  consumed  . 

.  2.760 

.650 

76.4 

Chlorine  . 

.  5.100 

5.000 
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Average  purification  for  the  three  analyses  above  by  reduc¬ 
tion  of  albuminoid  ammonia,  87.6  per  cent. ;  by  reduction  of  oxy¬ 
gen  consumed,  78.8  per  cent. 

It  is  stated  that  this  effluent  has  been  sufficiently  pure  to  per¬ 
mit  its  discharge  into  the  creek  and  that  no  objectionable  results 
have  been  noted  in  the  water  below. 

No  odor  is  noticeable  around  the  tank,  the  sludge  resem¬ 
bling  prairie  loam. 

The  designer  thinks  that  the  tank  capacity  should  probably 
be  not  less  than  four  hours’  flow  of  sewage,  and  remarks  that  it 
is  quite  doubtful  if  the  provision  for  a  capacity  equal  to  24  hours’ 
flow  is  necessary  or  desirable. 

In  a  report  dated  January  18,  1899,  on  sewage  disposal  for 
the  National  Soldiers’  Home,  in  Santa  Monica,  Cal.,  by  James 
D.  Schuyler,  a  personal  letter  by  Professor  Talbot  describes  the 
deposits  on  the  bottom  of  the  tank,  which  may  be  removed  once 
every  year  or  two,  as : 

“A  thick  black  silt-like  material,  containing  about  60  per  cent,  water, 
35  per  cent,  inorganic  matter  and  5  per  cent,  organic  matter.  The  inorganic 
compounds  are  so  stable  that  after  removal  they  do  not  seem  to  give  off 
any  particular  odor,  though  at  the  time  of  cleaning  out  the  tank  and 
around  the  pit  into  which  the  sludge  is  discharged,  there  is  an  odor  similar 
to  that  of  dirty  water,  I  do  not  think  it  could  be  noticed  300  feet  away. 

“At  other  times  there  is  no  perceptible  odor  in  the  neighborhood  of  the 
tank,  though  it  must  be  borne  in  mind  that  the  effluent  discharges  into 
the  stream  under  water.  By  putting  one’s  nose  close  to  the  end  of  the 
effluent  sewer  where  the  air  current  comes  out  of  the  sewer,  a  slightly 
musty  swamp-like  odor  may  be  detected. 

“I  have  had  a  bottle  of  the  effluent  in  my  office  for  five  months,  and 
have  not  at  any  time  found  any  odor,  which  indicated  decomposition. 
There  has  been  a  slight  growth  of  greenish  algae  in  the  bottle  similar  to 
that  which  is  found  about  horse-troughs  supplied  with  good  well  water.” 

The  high  professional  standing  of  Professor  Talbot  gives 
more  than  ordinary  weight  to  his  observation. 

These  results  are  the  more  remarkable  for  the  reason  that 
the  size  of  the  tank  with  a  capacity  of  22,000  gallons  would  re¬ 
quire,  if  the  flow  were  uniform,  a  tank  period  of  106  minutes,  or 
less  than  two  hours,  while  the  doubling  of  the  flow  would  reduce 
the  same  to  less  than  one  hour. 

This  is  partly  explained  by  the  fact  that  about  three  hours 
are  normally  required  for  the  sewage  to  pass  from  the  town  to 
the  disposal  tank.  The  sludge  at  the  bottom  of  the  pit  is  de¬ 
scribed  as  “3.  black,  muddy-looking,  silt-like  deposit. 
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The  average  of  two  analyses  of  the  sludge  was  as  follows : 

Per  cent. 


Water  .  60.9 

Organic  mater  .  4.7 

Inorganic  matter  .  34.4 


Total  . 100.00 

The  scum  contains  : 

Per  cent. 

Moisture  . 92.0 

Organic  matter  .  3.0 

Inorganic  matter  .  5.0 


Total  . 100.00 


Pawtucket,  R.  I.  (36,000  population)  has  about  12,000  of  its 
people  served  by  a  sewerage  system  and  disposal  works  of  inter¬ 
mittent  sand  filtration,  built  some  years  ago.  To  store  the  night 
flow  they  had  two  shallow  tanks,  covered  with  wooden  roofs,  lo¬ 
cated  not  more  than  600  feet  from  the  main  street  of  the  city 
with  its  trolley  line  and  a  good  class  of  dwelling  and  business 
houses. 

The  capacity  of  these  tanks  is  66,000  gallons  each,  and  the 
daily  flow  of  sewage  is  given  as  130,000  gallons,  increasing  when 
it  rains. 

The  use  of  these  tanks  for  the  septic  process  began  January 
13,  1900,  and  has  been  continued  to  the  present  time.  The  effluent 
being  filtered  on  the  sand  beds  for  a  further  purification. 

Since  the  bacterial  action  in  the  tanks  came  to  be  established, 
the  Rhode  Island  State  Board  of  Health,  by  its  chemist,  Mr.  Er¬ 
nest  T.  Badger,  has  been  making  weekly  analyses  of  the  raw  sew¬ 
age  and  septic  effluent  and  has  found  from  the  average  of  ten 
analyses  a  purification,  as  measured  by  a  reduction  in  albuminoid 
ammonia,  48.95  per  cent. ;  reduction  in  oxygen  consumed,  54.4 
per  cent. 

The  maximum  reduction  for  the  period  by  albuminoid  am¬ 
monia  is  60.1  per  cent.  ;  by  oxygen  consumed  is  67.7  per  cent. 
The  minimum  reduction  for  the  period  by  albuminoid  ammonia 
is  31  per  cent.;  by  oxygen  consumed  35.7  per  cent.  The  mini¬ 
mum  reduction  was  obtained  the  first  week  observations  were 
made.  The  leathery  scum  as  observed  by  the  sewer  commission¬ 
ers  in  August,  1900,  was  about  three  inches  in  thickness.  The 
sediment  from  the  tank  was  only  near  the  inlet,  which  was  un¬ 
trapped.  There  were  no  offensive  odors  connected  with  the  oper¬ 
ations  of  the  works. 
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At  Worcester,  Mass.,  one  of  their  chemical  tanks,  162  2-3X 
40x7  feet,  has  been  used  now  since  May,  1900,  as  a  septic  tank 
for  the  treatment  of  300,000  gallons  of  crude  sewage  per  day, 
which  reduces  to  a  24-hour  period,  by  which  a  29.22  per  cent,  puri¬ 
fication  is  obtained.  The  septic  effluent  is  being  treated  intermit¬ 
tently  on  sand  at  the  rate  of  112,375  gallons  per  acre  per  day. 

It  may  be  remarked  that  at  these  works,  which  are  perhaps 
the  most  intelligently  managed  in  the  world,  about  seventeen 
million  gallons  of  sewage  per  day  are  treated  by  the  lime  process, 
and  a  high  degree  of  purification  effected,  for  this  method,  at  an 
expense  of  about  35c  per  capita  for  a  population  of  125,000  people. 

The  degree  of  purification  obtained  is  shown  in  the  table  be¬ 
low  from  the  report  of  Mr.  Harrison  P.  Eddy,  Superintendent  of 
Sewers : 

“PER  CENT.  OF  ORGANIC  MATTER  REMOVED  FROM  SEWAGE 
AT  WORCESTER,  MASS.,  BY  CHEMICAL 
PRECIPITATION.” 


Total  Amount  By 

Total  Amount  By 

Date 

Albuminoid  Ammonia. 

Oxygen  Consumed. 

1893  . 

.  48.49  . 

.  33.65 

18*94 . 

.  50.79  . 

.  43  84 

1895  . 

.  61.53  . 

.  54.35 

1896 

.  53  92  . 

. 51.62 

1897  . 

.  52.00 

It  is  worthy  of  note,  how  very  little  greater  is  the  purifica¬ 
tion  effected  bv  this  expensive  treatment  than  is  now  being  accom¬ 
plished  by  means  of  the  septic  tanks. 

Other  comparisons  and  contrasts  are  of  interest  at  this  point. 
The  Blackstone  river,  which  receives  the  effluent  from  the  Wor¬ 
cester  disposal  works,  has  for  its  total  drainage  area  in  Massa¬ 
chusetts,  260  square  miles,  as  against  1560  square  miles  for  the 
Scioto  and  its  tributaries  above  the  proposed  Columbus  disposal 
works.  The  valley  of  the  Blackstone  river  is  a  succession  of 
populous  manufacturing  villages,  from  Worcester  to  Providence, 
a  distance  of  48  miles.  Below  is  a  list  of  cities  and  villages,  given 
in  geographical  order,  with  population  as  shown  by  a  Rand  and 
McNally  pocket  map,  the  first  being  Millbury,  less  than  three 
miles  below  the  disposal  works. 
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Name. 
Millbury 
Saunders  .  •  • 
Farnumsville 
Rockdale 
Northbridge 
Centerville  •  • 
Uxbridge  •  •  • 
Milville 
Blackstone  •  • 
Woonsocket  . 
Manville 
Albion 

Ashton  . 

Lonsdale 
Valley  Falls 
Central  Falls 
Pawtucket  •  • 
Providence  •  • 


Population. 
. .  26,000 
550 
50 
200 
. .  4,603 

370 
. .  1,125 

. .  2,400 

. .  3,200 

. .  20,830 
. .  2,200 
900 
925 
. .  1,225 

. .  2,000 
. .  4,650 

. .  27,633 
. .132,146 


It  is  known  that  the  waters  of  the  Blackstone  are  used  for 
manufacturing  purposes,  and  that  the  wastes  in  the  river  have  pre¬ 
vented  the  making  of  certain  delicate  fabrics;  when  we  consider 
that  the  Scioto  river  below  Columbus  is  used  for  neither  manu¬ 
facturing  nor  water  supply  purposes ;  that  there  are  no  populous 
villages  on  its  banks  until  Circleville  is  reached,  with  7,000  people, 
thirty  miles  away,  with  hardly  a  house  standing  as  near  as  one- 
half  mile  from  the  river  bank  in  that  distance;  and  that  the  waters 
of  the  Scioto  by  natural  oxidation  reach  a  state  of  comparative 
purity  in  less  than  thirty  miles,  as  shown  by  the  chemical  survey 
of  the  river  by  the  State  Board  of  Health  in  1897,  it  seems  reason¬ 
able  that  a  purification  of  Columbus  sewage  which  would  remove 
forty  to  fifty  per  cent,  of  organic  matter  and  reduce  the  remainder 
to  a  condition  more  easily  oxidized  should,  for  the  present,  and 
until  conditions  are  materially  changed,  be  considered  an  abundant 
provision. 

The  relative  proportion  of  evils  and  benefits,  also  should  not 
be  lost  sight  of.  It  is  of  vastly  more  importance  that  the  citizens 
of  Columbus  be  supplied  with  pure  drinking  water  throughout, 
than  that  a  small  portion  of  the  rural  population  below  Columbus 
be  relieved  from  the  occasional  offense  of  a  musty  odor  from  the 
river. 

The  reasons  why  the  septic  tank  is  herein  proposed  and 
should  be  approved,  may  be  briefly  summarized  as  follows : 
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First.  It  has  been  proved  a  scientific  method  of  sewage  dis¬ 
posal,  accomplished  by  the  aid  of  bacteria,  possibly  assisted  by 
chemical  compounds  known  as  enzymes. 

Second.  It  has  been  shown  equal  in  all  respects,  and  at  times 
superior,  to  the  well-known  and  well-tried  method  of  chemical  pre¬ 
cipitation. 

Third.  Chemical  precipitation  has  been  found  a  thoroughly 
satisfactory  method  of  disposal  under  certain  conditions,  as  wit¬ 
ness  the  sewage  disposal  works  at  Canton  and  Alliance  in  this 
state. 

Fourth.  If  .conditions  were  made  to  order  they  could  hardly 
ever  be  found  more  favorable  to  a  partial  process  than  at  Colum¬ 
bus,  due  to  the  opportunity  for  dilution  in  a  river  of  considerable 
size,  the  non-use  of  the  river  below  Columbus  for  manufactur¬ 
ing  purposes,  the  comparative  short  distance  within  which  purifi¬ 
cation  is  now  effected  by  natural  processes,  and  the  absence  of  a 
large  population  living  upon  the  banks  of  the  river  below  the  dis¬ 
posal  works  to  be  injuriously  affected  by  a  method  of  disposal  less 
than  perfect.  The  cost  of  such  an  installation  with  accessories 
and  the  necessary  force  main  would  be  $355,907.  The  estimated 
cost  is  shown  in  detail  in  Table  No.  3,  page  23  of  the  appendix. 

PUMPING  STATIONS. 

A  main  pumping  station  to  control  the  storm  water  on  the 
low  ground  west  of  the  Scioto  and  lift  the  sewage  of  the  city  to 
the  purification  works  is  necessary  to  any  plan  of  sewage  disposal. 
Such  a  station  would  be  located  near  the  river,  about  2200  feet 
south  of  the  Greenlawn  avenue  bridge. 

The  plan  for  such  a  station  to  pump  40,000,000  gallons  per 
day  as  shown  in  the  Alvord  report  is  recommended  with  slight 
modifications  in  some  of  its  details,  which  with  its  equipment,  a 
suitable  coal  siding  and  protecting  levee  is  estimated  to  cost  $82,- 
127.00;  shown  in  Table  No.  4,  page  24  of  appendix. 

Two  pumping  stations  for  lifting  the  Alum  creek  sewage  to 
a  point  near  Luckhaupt  avenue  and  Mound  street,  from  which 
it  would  flow  west  to  the  intercepting  sewer  by  gravity,  are  re¬ 
quired  on  the  northeast  sewer  in  Main  street. 

The  principal  station  which  would  handle  90  per  cent,  of  the 
dry  weather  flow  has  been  planned  with  a  covered  reservoir  of 
300,000  gallons  capacity  and  two  pumps  each  of  1,000,000  gal¬ 
lons  capacity  in  24  hours,  driven  by  electric  motors. 
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The  smaller  station  would  have  a  covered  reservoir  of  25,000 
gallons,  and  one  pump  of  250,000  gallons  in  24  hours  with  space 
for  the  future  installation  of  another  pump  and  motor. 

The  force  main  is  designed  to  carry  with  economy  the  sew¬ 
age  for  a  population  tributary  to  the  Franklin  Park  sewer  of  30 
per  acre  at  80  gallons  per  capita  per  dav.  The  present  population 
is  estimated  at  10  per  acre.  The  machinery  is  designed  to  pump 
the  sewage  of  12^4  persons  per  acre. 

The  machinery  of  the  Kelton  avenue  station  is  designed  to 
take  the  flow  from  865  acres  of  tributary  area  south  of  Long 
street  at  the  rate  of  80  gallons  per  capita  and  30  persons  per  acre. 
It  is  recommended  that  the  sewage  from  the  territory  north  of 
Long  street  be  taken  west  by  gravity  through  the  proposed  Central 
Relief  sewer  in  Long  street. 

SEWERAGE. 

The  construction  of  the  mains  for  a  separate  system  of  sew¬ 
ers  is  recommended  west  of  the  Scioto,  from  the  proposed  outlet 
at  Stimmel  road  and  the  Scioto  river  to  Hague  avenue,  embrac¬ 
ing  all  territory  in  that  district  which  is  now  subdivided  into  lots, 
substantially  as  shown  in  the  Alvord  report. 

The  length  of  mains  so  recommended  is  15.9  miles,  and  their 
estimated  cost  is  $917,848.00,  as  shown  in  Table  No.  7,  pages 
47-53  of  appendix. 

A  report  was  made  by  this  department,  dated  March  3,  1899, 
on  the  storm  water  drainage  and  sewerage  of  territory  tributary  to 
Kian  Run  above  the  point  where  it  last  crosses  the  corporation 
line,  which  also  includes  that  part  of  the  city  south  of  Moler 
street  not  tributary  to  that  stream. 

The  separate  system  of  sewerage  was  recommended,  and  the 
two  systems  of  storm  water  and  sewerage  were  designed  in  order 
to  show,  as  was  necessary  their  relation  to  each  other. 

The  design  of  the  sewerage  system  on  the  basis  of  140  gal¬ 
lons  of  sewage  and  sub-soil  water  per  capita  from  a  population 
of  20,000  per  square  mile  on  the  tributary  area,  required  a  main 
sewer  in  Markison  street,  west  of  Fourth  street  of  40x60  inches. 

Advantage  was  taken  of  this  fact  to  recommend  that  a  basin 
in  the  street  grades  near  the  intersection  of  Wood  and  Fourth 
streets  be  temporarily  drained  into  the  Sanitary  sewer,  and  the 
construction  of  all  storm  water  drains  in  this  district  be  postponed 
until  the  need  should  become  more  urgent. 
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The  dry  flow  of  this  sewer,  it  was  proposed  to  lead  into  the 
intercepting  sewer,  and  the  excess  storm  water  overflow  into  the 
canal  by  means  of  outlets  with  gates  regulated  by  floats  controlled 
by  the  rise  and  fall  of  the  water  running  in  the  sewer. 

The  recommendations  as  above  noted  are  now  renewed.  The 
sanitary  mains  in  the  district  recommended  for  immediate  con¬ 
struction  embrace  a  length  of  4.65  miles  and  are  estimated  to  cost 
$73'53°-00>  as  shown  by  detailed  estimates  in  Table  No.  7,  pages 
47-53  of  appendix. 

The  recent  decennial  appraisement  shows  lot  valuations  in 
the  territory  served  by  each  of  the  separate  systems  of  sewers 
above  named,  warranting  sewer  construction,  but  as  public  high¬ 
ways  are  not  yet  opened  along  all  of  the  mains  as  planned,  it  is 
recommended  that  such  mains,  with  a  few  exceptions,  be  not 
built  unless  a  free  right  of  way  for  the  same  be  granted  to  the 
citv  by  a  suitable  convevance. 

It  is  also  recommended  that  lots  and  lands  within  the  cor¬ 
porate  limits  abutting  upon  these  sanitary  mains  be  assessed  for 
sewerage  facilities  at  a  rate  ecjual  to  the  cost  of  lateral  sewers  in¬ 
cluding  flush  tanks  and  manholes,  or  in  lieu  of  such  assessments, 
in  case  it  be  found  expedient  in  whole  or  part  so  to  do,  a  tapping 
charge  per  front  foot  based  on  the  cost  of  lateral  sewers  and  ap¬ 
purtenances  be  fixed  by  ordinance  of  City  Council  and  paid  to  the 
Director  of  Accounts,  before  any  lots  or  lands  are  sewered  into 
these  systems. 

STORM  WATER  DRAINS. 

A  number  of  drains  for  storm  water  only  have  been  found 
necessary  as  follows : 

An  outlet  into  the  river  at  Stimmel  road  from  Renick  Run 
sewer,  the  relief  of  undrained  basins  at  Scott  street  and  Hartford 
avenue,  and  at  Rodgers  avenue  and  Little  Miami  Railroad  track, 
and  a  poorly  drained  basin  at  Broad  street  and  Terrace  avenue, 
also  a  badly  drained  depression  at  Buttles  and  Michigan  avenues. 

The  first  above  named,  9  feet  in  diameter  by  3529  feet  in 
length,  was  recommended  by  Mr.  Alvord,  and  is  designed  for 
both  present  and  future  conditions. 

The  second  and  third  are  short  extensions  of  existing  drains 
into  territory  north  of  Broad  street. 

The  fourth  with  a  drain  of  adequate  size  relieves  the  fre¬ 
quently  flooded  portion  of  West  Broad  street,  and  provides  for 
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176  acres  of  tributary  area  west  of  the  Columbus  State  Hospital, 
40  acres  of  which  is  beyond  the  city  limits  west  of  Hague  avenue. 
The  tributary  area  further  west,  when  necessary,  can  be  more 

economically  drained  northwardly  into  Dry  Run. 

The  last  drain  in  the  list  is  on  the  north  side  and  leads  into 

the  Olentangy  river.  This  group  of  drains  have  an  aggregate 
length  of  15,824  feet,  and  is  estimated  to  cost  $73,757.00,  as  shown 
in  detail  on  pages  30,  44,  45  and  46  of  appendix. 

It  will  be  necessary  to  remodel  the  outlets  of  the  storm  water 
sewers  on  the  West  Side  and  provide  them  with  suitable  auto¬ 
matic  gates,  as  also  to  construct  a  number  of  cross  connections  rec¬ 
ommended  and  shown  by  detail  plans  herewith  which  are  esti¬ 
mated  to  cost  $12,512.00. 

REPAIRS  TO  EXISTING  SEWERS 

It  has  been  known  for  several  years  that  some  of  the  older 
sewers  were  in  need  of  substantial  repairs,  the  defects  being 
mainly  due  to  settlement,  wear  and  floods. 

An  inspection  of  such  sewers  has  been  made  and  the  cost  of 
necessary  repairs,  which  have  been  recommended,  has  been  esti¬ 


mated  as  follows : 

Peters’  Run  and  Blenkner  street  sewer . $16,033  00 

Spring  street  sewer .  10,000  00 

North-West  Trunk  sewer . 401  00 

Indianola  sewer  .  2,281  00 

Joe  Alley  sewer  .  839  00 

North  Columbus  Trunk  sewer .  1,165  00 

Intercepting  sewer . . .  3,306  00 


Total  . $34,025  00 


Detailed  estimates  are  shown  at  pages  25,  26  and  27  of  the  ap¬ 
pendix. 

The  work  on  the  intercepting  sewer  consists  of  a  short  ex¬ 
tension  at  its  upper  end  to  connect  it  for  flushing  purposes  with 
the  Olentangy  river.  A  plan  of  the  same  showing  head  gate  is 
among  the  exhibits  accompanying  the  report  as  also  more  de¬ 
tailed  statements  of  the  proposed  repairs  and  estimates  of  cost. 

It  is  recommended  that  the  intercepting  chambers  on  the 
intercepting  sewer,  twenty  in  number,  be  changed  and  recon¬ 
structed  so  as  to  provide  automatic  cut-offs  and  regulating  gates 
to  prevent  the  entrance  to  this  sewer  of  stones  and  street  detritus 
to  a  much  larger  extent  than  now  obtains. 
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The  expense  of  cleaning  existing  sewers  is  materially  greater 
than  it  should  be  and  the  work  done  is  not  thoroughly  effective 
due  to  the  infrequency  or  absence  of  manholes.  Many  excava¬ 
tions  in  public  ways  are  now  required  and  with  the  multiplication 
of  paved  roadways  the  expense  for  such  openings  is  continually 
increasing. 

There  is  no  accurate  record  of  manholes,  but  a  count  from 
the  information  tabulated  on  the  maps  shows  the  number  to  be 
about  1500,  and  catch  basins  about  1820,  while  to  provide  man¬ 
holes  in  accordance  with  the  best  modern  practice,  at  all  changes 
of  grade  or  direction  and  not  exceeding  250  feet  apart  on  the 
smaller  sewers,  300  to  500  feet  apart  on  the  larger  sewers,  would 
require  about  2000  extra  manholes  on  public  and  600  on  private 
sewers.  It  can  therefore  hardly  be  considered  extravagant  to 
recommend  the  construction  of  1000  additional  manholes. 

Provision  should  also  be  made  for  the  construction  of  addi¬ 
tional  catch  basins  for  which  there  is  a  steady  demand,  hereto¬ 
fore  partly  met  by  appropriations  from  the  very  inadequate  sew¬ 
ers  and  drainage  fund. 

It  is  therefore  recommended  that  new  catch  basins  with  their 
lead-offs  be  built,  as  needed,  to  the  number  of  500  in  addition  to 
those  which  have  been  estimated  as  a  part  of  the  relief  sewers 
herein  recommended. 


RELIEF  SEWERS. 

The  city,  east  of  the  Scioto  and  Olentangy  rivers,  together 
with  the  territory  adjoining  the  corporation  between  these  rivers 
and  Alum  creek  whose  area  drains  through  any  portion  of  the 
city,  has  been  surveyed  and  mapped  on  a  suitable  scale,  usually 
of  200  feet  per  inch,  with  contours  platted  at  two  foot  intervals 
within  the  city  and  at  two  or  five  foot  intervals  without. 

Upon  these  maps  has  been  projected  all  of  the  information  in 
existence  concerning  the  location,  size,  elevation  and  grade  of 
sewers.  From  the  data  thus  gathered,  the  theoretical  run-off  from 
each  drainage  area  has  been  determined  by  the  McMath  formula 


of  Q.=c.  r.  /A. 4  s.  in  which  : 

A  / 

=  Run-off  in  cubic  feet  per  second. 
c.  =  A  constant  for  percentage  of  run-off  according  to  the 
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pervious  nature  of  the  drainage  area,  being  taken  at  .31  for  rural 
districts,  .45  for  suburban  districts,  .62  for  average  city  surface, 
and  .75  for  well  built  up  and  paved  areas. 

r.  =  Rainfall  in  inches  per  hour,  assumed  at  2.75  inches. 

A.  =  Area  in  acres  (determined  by  planimeter). 

s. =  Slope  in  feet  per  1000. 

The  theoretical  run-off  so  found  has  been  compared  with  the 
capacity  of  existing  sewers  and  the  whole  territory  analyzed  for 
each  branch  sewer  in  small  and  large  areas,  as  shown  by  the 
boundary  lines,  and  included  figures  on  the  maps  which  accom¬ 
pany  this  report. 

Numerous  places  where  congestion  and  overflow  occur  have 
thus  been  located.  The  reliability  of  the  method  employed  has 
had  many  confirmations  in  the  complaints  of  flooding  which 
reached  us  after  every  heavy  rain. 

A  record  of  these  results  has  been  made  in  tabular  form  and 
is  presented  herewith  on  pages  93  to  1 14  of  the  appendix,  conven¬ 
iently  arranged  for  ready  reference  in  Table  No.  11,  so  that  the 
run-off  from  the  area  drained  by  each  sewer  above  the  point  of 
.  test  and  its  capacity  are  shown  as  also  the  difference  between  them 
wherever  the  sewer  is  too  small. 

Numerous  relief  sewers  have  been  found  necessary  and  are 
shown  by  heavy  red  lines  upon  the  accompanying  maps ;  full  and 
broken  lines  indicate  the  sewers  recommended  for  immediate  and 

future  construction,  respectively;  sanitary  sewers  are  similarly 

/ 

shown  in  yellow.  The  new  relief  sewers  which  are  deemed  neces¬ 
sary  and  are  recommended  for  immediate  construction  are  as  fol¬ 
lows  : 


SECOND  AVENUE  SEWER  AND  BRANCHES. 


In  Second  Avenue,  from  Olentangy  River  to  First  Alley  West  of 
High  Street. 

In  Harrison  Avenue,  from  Second  Avenue  to  Fourth  Avenue. 

In  Third  Avenue,  from  Harrison  Avenue  to  First  Alley  East  of  Neil 
Avenue. 

In  Fourth  Avenue,  from  Pennsylvania  Avenue  to  First  Alley  East  of 
Neil  Avenue. 

In  Pennsylvania  Avenue  from  Fourth  Avenue  to  King  Avenue. 

In  King  Avenue,  from  Pennsylvania  Avenue  to  Neil  avenue. 

In  first  Alley  West  of  High  Street,  from  Second  Avenue  to  First  Alley 
North  of  Starr  Avenue. 


AND  SEWAGE  DISPOSAL. 

RUSSELL  STREET  RELIEF  SEWER  AND  BRANCH. 
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In  Swan  Street,  from  High  Street  to  First  Alley  East  of  High  Street. 

In  First  Alley  East  of  High  Street,  from  Swan  Street  to  Russell 
Street. 

In  Russell  Street,  from  First  Alley  East  of  High  Street  to  Park 
Street. 

In  Hubbard  Avenue,  from  High  Street  to  Park  Street. 

In  Park  Street,  from  Hubbard  Avenue  to  Russell  Street. 

Across  Goodale  Park  and  in  Popular  Street,  from  Park  Street  to 
Henry  Street. 

CENTRAL  RELIEF  SEWER  AND  BRANCHES. 

In  Long  Street,  from  Miami  Avenue  to  First  Alley  East  of  Grant 
Avenue. 

In  Alley  East  of  Grant  Avenue,  from  Long  Street  to  First  Alley  North 
of  Spring. 

In  First  Alley  North  of  Spring  Street,  from  Alley  East  of  Grant  Ave¬ 
nue  to  Gorman. 

In  Gorman  Street,  from  Hickory  street  to  First  Alley  South  of  Long 
Street. 

In  First  Alley  South  of  Long  Street  from  Gorman  street  to  Scioto 
River. 

In  Fifth  Street,  from  First  Alley  North  of  Spring  Street  to  a  point  in 
Goose  Creek,  near  the  Railroad  tracks. 

In  Washington  avenue,  from  Long  Street  to  Grove  Streeet. 

In  Long  Street,  from  Fifth  Street  to  Grant  avenue. 

WALNUT  STREET  RELIEF  SEWER  AND  BRANCH. 

In  Walnut  Street,  from  Fourth  Street  to  Scioto  Street. 

In  Scioto  Street,  from  Walnut  Street  to  Town  Streeet. 

In  Town  Street,  from  Scioto  Street  to  Scioto  River. 

In  Wall  Street,  from  Walnut  Street  to  Rich  Streeet. 

OAK  STREET  RELIEF  SEWER. 

In  Oak  Street,  from  Washington  avenue. to  the  First  Alley  East. 

In  First  Alley  East  of  Washington  Avenue,  from  Oak  Street  to 
Franklin  Avenue. 

BECK  STREET  RELIEF  SEWER  AND  BRANCHES. 

In  Beck  Street  from  alley  east  of  Ninth  Street  to  Pearl  Street. 

In  alley  east  of  Born  Street  from  Beck  Street  to  Sycamore  Street. 

In  Seventh  Street  from  Beck  Street  to  Livingston  avenue. 

In  Columbus  Street  from  Mohawk  Street  to  first  alley  east  of  Mo¬ 
hawk. 

In  first  alley  east  of  Mohawk  Street  from  Columbus  Street  to  Beck 
Street. 

The  aggregate  length  of  the  relief  sewers  above  noted  is  7.85 
miles,  and  the  estimated  cost  of  the  same  is  $379,659.00.  Details 
of  this  estimate  are  shown  in  Table  No.  6,  pages  28  to  46  of  the 
appendix. 
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RELIEF  SEWERS  PROJECTED  FOR  FUTURE 

CONSTRUCTION. 

The  period  within  which  the  sewers  projected  for  future  con¬ 
struction  will  be  needed  will  depend  upon  the  rapidity  of  the 
growth  in  population  and  the  multiplication  of  paved  streets. 

A  part  of  them  will  be  needed  only  after  a  lapse  of  many 
years.  There  is,  however,  an  evident  advantage  in  considering 
the  problem  of  drainage  as  a  whole  so  that  the  various  parts  of 
any  system  which  shall  be  carried  into  effect,  may  be  known  to 
have  proper  and  economical  relations  to  each  other. 

It  is  also  instructive  to  have  some  conception  of  the  ultimate 
cost  of  effective  relief  even  if  the  expenditures  are  not  a  present 
necessity. 

This  information  is  presented  in  Tables  Nos.  9  and  10  herein, 
pages  55  to  92  of  the  appendix,  which  shows  location,  size  and  esti¬ 
mated  cost  of  relief  sewers  suggested  for  future  construction. 

I  desire  to  express  my  indebtedness  to  Mr.  John  W.  Alvord 
for  his  comprehensive  studies  and  published  report  of  May  1, 
1898,  on  the  “Sewage  Disposal  of  the  City,”  and  the  “Sewerage 
of  the  West  Side,”  and  to  also  thank  the  members  of  the  Engineer¬ 
ing  Department’  whose  varied  and  efficient  services  have  con¬ 
tributed  to  this  report.  Yours  respectfully, 

Julian  Griggs. 

Engineer  for  the  Sewer  Commission. 
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TABLE  NO.  2. 

ESTIMATE  OF  COST  OF  SEWAGE  PURIFICATION  WORKS  BY 
SEPTIC  TREATMENT  AND  INTERMITTENT  FILTRATION 
THROUGH  SAND,  ON  THE  MILLER  AND  SCHWENKER 
FARMS;  TOGETHER  WITH  THE  ESTIMATED  COST  OF 
FORCE  MAIN,  LIGHTING,  LABORATORY  AND  WATER  SUP¬ 
PLY  FOR  CLEANING  AND  SPRINKLING. 

640,543  cubic  yards  excavation,  at  30  cents . $192,162  90 

16,186  cubic  yards  concrete  in  tanks,  $6.00 .  97,116  00 

Movable  weir  gates  and  valves  .  1,500  00 

Roofs  for  tanks  .  46,212  95 

Sewage  carriers  .  56,209  60 

Gates  and  gate  chambers .  5,530  00 

Lateral  underdrains  in  filters  .  53,863  20 

Main  underdrains  .  24,892  69 

Outlet,  bulkhead  and  gate  .  750  00 

Sewage  distributing  channels  .  26,496  60 

Force  mains  from  pumping  station  and  right  of  way.  .  84,961  00 

Water  mains  and  hydrants  .  8,723  00 

Electric  motors  and  pumps .  3,000  00 

Electrical  transmission  and  lamps .  6,722  00 

Well  and  pump  house  .  2,500  00 

Laboratory  building  .  3,000  00 

Supplies  for  chemist .  1,000  00 


$614,639  94 

Add  8  per  cent,  for  engineering,  etc .  49,171  06 


$663,811  00 

350  acres  of  land,  at  $225.00 .  78,750  00 


Total  . $742,561  00 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  3. 


ESTIMATED  COST  OF  SEWAGE  DISPOSAL  BY 
TANK  SYSTEM,  INCLUDING  ACCESSORIES 
MAIN  FROM  THE  PUMPING  STATION. 


16,000  cubic  yards  excavation  at  30  cents . 

16,186  cubic  yards  cement  in  tank,  at  $6.00.... 

Movable  gates  and  weirs  . 

Roofs  for  tanks  . 

Outlet  gate  and  bulkhead  . . 


Force  main  . $84,961  00 

Water  mains  and  hydrants . 3,000  00 

Electric  motor  and  pump .  1,500  00 

Electric  transmission  and  lamps .  5,000  00 

Well  and  pump  house  .  2,500  00 

Laboratory  building  .  3,000  00 

Supplies  for  chemist  .  1,000  00 


Add  10  per  cent  for  engineering  and  contin¬ 
gencies  . 


Land 

Total 


THE  SEPTIC 
AND  FORCE 


$  4,800  00 
97,116  00 
1,500  00 
46,213  00 
1,871  00 


$151,500  00 


100,961  00 


$221,461  00 
25,246  00 


$277,707  00 
78,750  00 


$356,457  00 
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TABLE  NO.  4. 


PUMPING  STATIONS  AND  FORCE  MAINS— MAIN  PUMPING 
STATION  AND  EQUIPMENT  FOR  COLUMBUS  SEWAGE 
AND  WEST  SIDE  STORM  WATER. 


Building,  suction  well  and  chimney  . $12,414  00 

Pumping  machinery  .  26,110  00 

Force  main,  suction  pipes  and  valves .  6,080  17 

River  crossing  pipes,  sanitary  and  storm  water. .  14,867  00 

Switch  and  road  .  10,200  00 

Land  .  5,000  00 

$74,671  17 

Add  10  per  cent  for  engineering,  inspection  and 

incidentals  .  7,467  11 

$82,138  28 

Estimates  on  Pumping  Station  and  Force 
Mains  for  the  Disposal  of  the  Sewage 
of  the  Alum  Creek  District.  Station  on 
Main  Street,  near  N.  &  W.  Ry. : — 

Land  . $ 

Building  . 

One  250,000  gallon  pump  and  motor — Erected. . 

25,000  gallon  covered  reservoir  . 

Automatic  appliances  . 

Interceptor  and  connections  . 


600  00 
j ,600  00 
725  00 
1,000  00 
200  00 
300  00 


$4,425  00 

Add  10  per  cent  for  Engineering  and  Inspection  442  50 


Station  on  Main  Street  near  Kelton  Avenue — 


Lot  . $  1,800  00 

Building  .  1,800  00 

Two  2,000,000-gallon  pumps  and  motors — 

Erected  .  2,800  00 

Automatic  appliances  .  350  00 

300,000-gallon  covered  reservoir .  9,580  00 

Interceptor  and  connections  .  360  00 


$16,690  00 

Add  10  per  cent  for  Engineering  and  inspec¬ 
tion  .  1,669  00 


$4,867  50 


18,359  00 


Carried  forward 


$105,364  78 


AND  SEWAGE  DISPOSAL. 
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Brought  forward  .  $105,364  78 

Force  Mains : — 

3246  feet  10-inch  cast  iron  pipe,  laid  at  $1.31  . $  4,252  26 

3918  feei  16-inch  cast  iron  pipe,  laid  at  $2.23  .  8,737  14 

449  feet  14-inch  cast  iron  pipe,  laid  at  $1.48  .  664  52 


$13,653  92 

Add  10  per  cent  for  Engineering  and  inspec¬ 
tion  .  1,365  39 


15,019  31 

Grand  total  .  $120,384  09 


TABLE  NO.  5. 

ESTIMATED  COST  OF  REPAIRS  TO  MAIN  TRUNK  SEWERS. 


Peters,  Run  Sewer — Outlet: — 

Repoint  with  Portland  cement  mortar,  estimated 

Cost  . $  20  00 


$  20  00 

Section,  from  Outlet  to  Aqueduct: — 


1150  lineal  feet  3-ring  arch,  at  $4.80 . $5,520  00 

2500  lineal  feet  invert  plastered,  cracks  plugged 

and  joints  pointed,  at  40  cents  .  1,000  00 

Four  manholes,  at  $30.00 .  120  00 

100  days  superintendence,  at  $4.00 .  400  00 

Add  10  per  cent  for  contingencies  .  704  00 


Aqueduct : — 

Should  be  painted,  estimated  cost 


7,744  00 
100  00 


Carried  forward 


$7,864  00 
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Brought  forward  . 

Tunnel — Section,  from  Station  45  to  Station 
49-|-80 : — 

480  lineal  feet  sewer  reconstructed,  as  per  plan, 

at  $14.00  . $6,720  00 

One  manhole .  60  00 

Stone  culvert  in  Front  Street,  repointed  and 

cracks  pluggged  .  40  00 

100  days’  superintendence,  at  $4.00 .  400  00 


$7,220  00 

Add  10  per  cent  for  contingencies  .  722  00 


Steps  for  seventeen  manholes 


Summary : — 

Outlet  . $  20  00 

Outlet  to  Aqueduct  .  7,744  00 

Aqueduct  .  100  00 

Station  45  at  the  aqueduct  to  Station  49— )— 80 ,  at 

Front  street  .  7,942  00 

Steps  for  seventeen  manholes  .  136  00 


Total  for  Peters’  Run  sewer  . $15,942  00 

Blenkner  Street  Sewer,  315  feet  east  of  Front 
Street  Manhole : — 

*  Ninety  cubic  yard  of  excavation,  at  75  cents . $  67  50 

Tearing  out  old  arch  .  10  00 

Laying  612  brick,  including  center,  etc .  13  50 


Spring  Street  Sewer: — 

Renewal  of  invert  and  arch  where  defective . 

North-West  Sewer,  near  Dublin  Avenue: — 
266  cubic  yards  of  excavation,  refilling  and 


sheeting,  at  65  cents  . $  169  90 

Tearing  out  old  brickwork .  38  50 

13,000  bricks  laid,  at  $12.00  .  156  00 


$  364  40 

Add  10  per  cent  for  contingencies  .  36  60 

Total  for  North-West  sewer . 


$7,864  00 


$7,942  00 
136  00 


15,942  00 

91  00 

10,000  00 

401  00 


Carried  forward 


$26,434  00 


AND  SEWAGE  DISPOSAL.  27 

Brought  forward  .  $26,434  00 


Indianola  Sewer,  between  Station  5-| -50  and 


19-|-22 : — 

Reconstruction  of  the  arch . $  913  95 

Filling  crack  in  the  arch .  468  95 

Filling  and  plastering  over  the  arch .  681  20 

Cleaning  sewer  . .  9  00 


$2,073  10 

Add  10  per  cent  for  contingencies  .  207  90 


Joe  Alley  Sewer : — 

Masonry  outlet  . $  670  00 

Embankment  .  92  50 

$  762  50 

Add  10  per  cent  for  engineering  and  contin¬ 
gencies  .  76  50 


North  Columbus  Sewer,  Sub-district  “I”  of 


Sewer  District  No.  2; — 

Masonry  outlet  . $  670  00 

Embankment  .  322  50 

Raising  one  manhole  .  10  00 

Plastering  outer  ring  where  washed  out .  15  00 

Cleaning  .  15  00 


$1,032  50 

Add  10  per  cent  for  engineering  and  contin¬ 
gencies  . .  132  50 


Intercepting  Sewer : — 

120  lineal  feet  30-inch  brick  sewer,  at  $5.75.....$  690  00 
210  cubic  yards  Portland  cement  concrete  in  out¬ 
let  wall,  reservoir,  duct,  manhole  and  well, 

at  $8.00  .  1,680  00 

One  30-inch  gate  valve .  415  00 

Two  adjustable  weirs,  at  $25.00 .  50  00 

Seventy  feet  right  of  way  for  sewer  . .  50  00 

0.20  acre  of  ground  for  gate  and  reservoir .  120  00 


$3,005  00 

Add  10  per  cent  for  engineering  and  contin¬ 
gencies  .  301  00 


2,281  00 


839  00 


I 


1,165  00 


3,306  00 


Grand  Total 


$34,025  00 


rABLE  No.  6— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost -Second  Avenue  Reeief  and  Branches. 
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TABLE  NO.  6—  (Continued)—  SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost— Russeee  Street  Reeief  and  Branches. 
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TABLE  NO.  6.— (Continued)—  SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate:  of  Cost— Central  Relief  Sewer. 
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Estimate  op  Cost— Fifth  Street  Branch. 
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Grand  total  . ; .  $40,434  00 


TABLE  NO.  6  — (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate;  of  Cost — Long  Street  Extension. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost— Washington  Street  Relief. 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Summary  of  Estimates  for  Sewers  for  Immediate  Construction  in  the  Central  Relief  Sewer  District. 
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REPORT  ON  SEWERAGE,  DRAINAGE 
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TABLE  NO.  6— (Continued)—  SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Walnut  Street  Relief  Sewer. 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  6. —  (Continued) — SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost— Wale  Street  Branch. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost -Beck  Sireet  Rekief  Sewer. 


AND  SBWAGB  DISPOSAL. 
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TABLE  NO.  6—  (Continued)—  SEWERS  EOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost— Branch  Sewers  to  Beck  Street  Rekief  Sewer. 
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TABLE  NO.  6  — (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 
Branches  to  Beck  Street  Rfuee  Sewer  -  (Concluded.) 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  6. — ( Continued)  — SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 
Summary  of  Sewers  for  Immediate  Construction  in  Peters’  Run  District. 
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TABLE  NO.  6— (Continued)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost — Geenwood  Avenue  Storm  Drain. 
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TABLE  NO.  0.  — (Concluded)— SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost — Hartford  Avenue  Storm  Drain. 

Location.  From.  To  TTTT  Cut  ^  Ft’  Brice  Cost 
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REPORT  ON  SEWERAGE, 
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TABLE  NO.  7— SANITARY  SEWERS  FOR  IMMEDIATE  CONSTRUCTION. 

Estimate  of  Cost  of  Main  Sanitary  Sewers  Recommended  for  Immediate  Construction,  West  of  the  Scioto  River. 
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TABLE  NO.  9— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimated  Cost  Hudson  Street  Relief  Sewer. 
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TABLE  NO.  9—  (Continued)—  SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost—  Indianoea  Reeief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost. — Thirteenth  Avenue  Relief. 
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TABLE  NO.  9— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost — Second  Avenue  Relief  and  Its  Branches. 
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TABLE  NO.  9. —  ( Continued )  — SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Factory  Street  Storm  System. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Collins  Street  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FuR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Kilbourne  Street  Relief. 
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TABLE  NO.  9— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

In  West  Street,  Northwest  Sewer  District,  and  all  Districts  North  of  Same.  Summary. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost — Lincoln  and  Fourth  Streets  Relief. 
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TABLE  NO.  9.— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost. — Buckingham  Street  and  Cleveland  Avenue  Relief. 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Washington  Avenue  Relief. 
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TABLE  NO.  9.— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Felton  Avenue  Relief. 
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TABLE  MO.  9.— (Continued)— bEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Hamilton  Avenue  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost. — Twentieth  Street  and  East  Spring  Street  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost. — Mt.  Vernon  Avenue  and  Atcheson  Street  District  Relief. 


AND  SEWAGB  DISPOSAL. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  of  Cost— Medill  and  Toronto  Streets  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Summary — In  Central  Relief  District. 


AND  SEWAGE  DISPOSAL 
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TABLE  NO.  9— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost. — Granville  Street  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost. — Miller  Avenue  Relief. 


AND  SB  WAGE  DISPOSAL. 
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TABLE  NO.  9.— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  cost. — Town  street  relief. 


AND  SEWAGE  DISPOSAL. 


77 


m 

O 

U 


<L> 

O 

H 

(U 


© 

o 

o 

CD 

CM 


<=o- 


ID 


60- 


43 

+J 

fcuO^J 

g  ^ 

►4 


o 

CM 


Cut 

Zl  1 

Size 

In. 

0£  1 

Ft 

1  ~~ 

1  1 

o 


o 

Vh 


CD 

CD 

1-1 

4-4 

c/3 

>> 

U 

U 

<d 

43 

V 


<v 

<v 


C 

£ 

o 

T-i 


o  o  o  o  o 
o  o  o  o  o 

o  o  o  o  o 

O  is  ©  ic  o 

<M  r— I  CO 


m- 


o  o 
o  o 

O  GO 
CO  GO 
GO  "“i 


<&■ 


c 

o 

• 

4-> 

cc5 

cj 

o 

a 


<D 

> 

rt 

c 

o 

-M 

bjo 

c 

•  «H 

cn 

rt 


o 

o 

o 

to 

€/3- 


cj 


cj 

o 


d 

be 

c 

’> 

d 

CL 

<d 

V-c 

c/3 

1-1 

aj 

>3 

<d 

u 

d 


to 
<D 

o 

43 
13 
cO 

a 

__  <u 
rt  « 

4->  1-4 

043 

aa 


cr 

cn 


CD 
CD 

c  £ 

2  otj 
^  o  o; 

43 

d  £  d 

o3  <U  43 
O  c/3 


CD  <U 

cl  d 

OO 


t-< 

d 

o 

lXi 


o 

o 

GO 

CO 

o 

oi 

<=«- 


o 

<D 

CL 

1/3 

13 

•  T-H 

T3 

G 

d 

be 


1-4 

0) 

(D 

13 

be 

c 

<D 


13 
<D 
CD 

1-4 

cD 
_  CL 
d 

O  D 
tT3 

<d 


aj 


*33 

G 

aj 

1-4 

o 


TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost. — Fulton  Street  Relief. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost — Southern  Relief  Sewer. 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  9.  — (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost. — Newton  Street  Branch. 
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TABLE  NO.  9.— (CONTINUED)— SEWERS  FOR  FUTURE  CONSTRUCTION 

Estimate  of  Cost. — Ohio  Avenue  Branch. 
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Total  .  $1,180  00 

Add  ten  per  cent,  for  engineering  and  inspection .  118  00 

Grand  total  .  $1,298  00 


TABLE  NO.  9.— (CONTINUED) -SEWERS  FOR  FUTURE  CONSTRUCTION. 

Estimate  of  Cost.  —  Eighteenth  Street  Branch 
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TABUE  NO.  9 -(CONTINUED- SEWERS  FOR  1  UTURE  CONSTRUCTION. 


AND  SEWAGE  DISPOSAL. 
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TABLE  NO.  9— (Continued)— SEWERS  FOR  FUTURE  CONSTRUCTION. 
Summary  of  Projected  Sewers  in  Peters’  Run,  Moler  Street  and  Alum  Creek  Districts. 


AND  SEWAGE  DISPOSAL. 
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45,105  feet — 8.55  miles  of  sewer. 


TABLE  NO.  9. — < CONTINUED ) — SEWERS  FOR  FUTURE  CONSTRUCTION. 
Estimate  for  Sanitary  Sewers  in  Sub-District  “  K  ”  of  Sewer  District  No.  1. 
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